A comparative proteomic approach to better define Deinococcus nucleoid specificities.
Compared to radiation-sensitive bacteria, the nucleoids of radiation-resistant Deinococcus species show a higher degree of compaction. Such a condensed nucleoid may contribute to the extreme radiation resistance of Deinococcus by limiting dispersion of radiation-induced DNA fragments. Architectural proteins may play a role in this high degree of nucleoid compaction, but comparative genomics revealed only a limited number of Deinococcus homologs of known nucleoid-associated proteins (NAPs) from other species such as Escherichia coli. A comparative proteomic approach was used to identify potentially novel proteins from isolated nucleoids of Deinococcus radiodurans and Deinococcus deserti. Proteins in nucleoid enriched fractions were identified and semi-quantified by shotgun proteomics. Based on normalized spectral counts, the histone-like DNA-binding protein HU appeared to be the most abundant among candidate NAPs from both micro-organisms. By immunofluorescence microscopy, D. radiodurans HU and both DNA gyrase subunits were shown to be distributed throughout the nucleoid structure and absent from the cytoplasm. Taken together, our results suggest that D. radiodurans and D. deserti bacteria contain a very low diversity of NAPs, with HU and DNA gyrase being the main proteins involved in the organization of the Deinococcus nucleoids.